Ca 2-x La x FeMoO 6 double perovskite with La concentration x = 0 to 0.6 was synthesized using solid state sintering route. The standard techniques of XRD, SEM and EDX were applied to characterize the material. Crystal structure of the samples was stabilized in monoclinic phase with space group P2 I /n and lattice expansion was indicated with the increase of x. The increase of La concentration gradually suppressed the coexisting minor secondary phase in the material and simultaneously, EDX results indicated the accommodation of more Mo atoms in the crystal structure. A significant modification in the surface morphology of the material was noted from adhesive type surface for x = 0 to brittle type surface with more grain boundary contributions for La doped samples. We understand a significant change in magnetic properties (appearance of cluster glass component, reduction of magnetic moment and indication of higher T C ) and in electrical properties (reduction of metallic character) in terms of enhanced internal disorder in the material, introduced due to La doping in double perovskite structure.
octahedral units bonded by oxygen anions and A ions occupy the interstitial positions [1] .
The localized spin model [2] predicted that Fe 3+ (3d 5 is always lower (∼ 3.44, 3.52 and 3.84 in µ B /f.u for A = Ca, Sr and Ba, respectively) [3, 6] than the theoretical predicted value (4µ B /f.u.) for an ideal double perovskite structure with half-metallic state. Moreover, the experimental value is non-integer in comparison with the expected integer value (4µ B /f.u.), for perfect half-metallic state.
An attempt has been made to bridge the gap between experimental results and theoretical predicted value by introducing a finite amount of anti-site defects and anti-phase domains (APD) in the double perovskite structure [7] [8] [9] [10] [11] 4] In the present work, we have studied the effect of La doping in Ca 2−x La x FeMoO 6 compound. The special attention is to explore the structural aspects. We also briefly discuss the magnetism and electrical properties of selected samples and their dependence on the structural change in the material. The details of electrical and magnetic properties of the samples will be reported elsewhere.
II. EXPERIMENTAL
The polycrystalline samples of was employed to study the surface morphology of the samples. The elemental analysis of the samples was carried out using Energy Dispersive analysis of X-ray (EDX) spectrometer (Thermo electron corporation Instrument, USA). The magnetic properties of the samples were studied using SQUID magnetometer (MPMS7, Quantum Design, USA). The real and imaginary components of ac susceptibility at magnetic field h rms =1
Oe and driving frequency (ν) 1 Hz to 1000 Hz were measured in the temperature range 5 to 300 K. The field dependence of magnetization was measured at 5 K with applying field range ±70 kOe. The dc electrical resistivity of the samples was measured using the standard four probe technique in the temperature range 310 K to 900 K.
III. Result and Discussion
A. Structural Properties 2) at 2θ (in degrees) ~ 32.90 and 58.0 clearly indicated a minor splitting about the respective peak, which suggested the coexistence of a small fraction of secondary phase.
The report by Song et al. [17] also indicated the coexistence of two phases, viz., orthorhombic phase and monoclinic phase, in Ca 2 FeMoO 6 double perovskite structure. In their sol-gel derived Ca 2 FeMoO 6 compound, the orthorhombic phase was reduced by increasing the annealing temperature from 900 0 C to 1100 0 C. In our material ( Fig. 2) , the wing like minor split (marked by dotted lines) about the main peak systematically decreases with La substitution and there is no split for x ≥ 0.5. The point is that all our samples were prepared in identical heat treatment. This result is interesting, because it indicates that the thermal effect is not the only factor which can reduce the minor secondary phases [17] , but the increase of La substitution also shows the ability to suppress the secondary phase in Ca 2 FeMoO 6 compound. The crystal structure in our solid state routed samples is dominated by the monoclinic structure with space group P2 I /n.
This result is significantly different in comparison with the sol-gel derived samples, but is consistent with other solid state routed sample [11, 18] . This means the crystal structure depends up to certain extent on the preparation conditions. We have analyzed the XRD Analysis of X-ray spectrum (EDX) at 300 K. We did not use any conductive coating on the surface of the used samples, because the samples showed the metallic properties. (Fig. 5f ).
The statistical fluctuation in La doped samples is expected to be more due to large inhomogeneity in the surface morphology. However, the enormous loss of counts for all the elements at the line position near to 15 µm is attributed to the lack of sufficient counts to the detector from the deeper surface of the sample. Further discussion on the effects of La substitution is followed up using the magnetic and electric properties of the samples.
B. Magnetic and Electric Properties
The temperature dependence of real (χ The estimated parameters suggest that the coexisting glassy component belongs in the cluster glass regime [23] . The temperature dependence of ac susceptibity data also provided all possible indications that paramagnetic to ferrimagnetic ordering temperature (T C ) is greater than room temperature (300 K) for all the samples and T C of the La doped samples appeared to be enhanced in comparison with x = 0 sample. These results are also consistent with some of the recent observations in identical compounds Sr 2-x La x FeMoO 6 [13] and Ca 2-x Nd x FeMoO 6 [24] . The next significant feature of La doping is that the magnitude of ac susceptibility (χ / and χ // ) of the material decreases with the increase of La concentration. This result is consistent with the experimental reports that non-magnetic La substitution has shown the effect of decreasing magnetic moment per formula unit in double perovskite structure. In fact, the field dependence of dc magnetization (Fig. 7) confirmed 
IV. SUMMARY AND CONCLUSIONS
The present experimental work deals with the samples of La doping in Ca 2 FeMoO 6 . The samples showed stability within the double perovskite structure. Some internal structural change (e.g., suppression of specific XRD peaks, expansion of cell volume, accommodation of more Mo atoms in the crystal structure, loss of surface smoothness, enhanced grain boundary contribution by increasing the number of grains) was noted with the increase of La concentration. These structural changes played a significant role in modifying the magnetic and electrical properties of the material. In literature these effects have been taken care in terms of anti-site disorder and anti-phase domains (APD) in the double perovskite structure. We believe that these structural defects (with respect to ideal double perovskite structure) are always present in the parent A 2 FeMoO 6 compound, which is independent of material synthesis. The secondary phase is inevitable both in chemical and solid state routed samples. For chemical routed samples, the major contribution to secondary phase coming from a significant fraction of precipitation which is not well melted in the main structure of the compound or due to lack of complete diffusion of elements at lower temperatures. On the other hand, in solid state route sample, the secondary component is contributed by the loss of a fraction of certain element in the compound, e.g., Mo in our samples. The introduction of intrinsic disorder in double perovskite structure is also highly possible from a finite amount of lattice strain generated to accommodate two perovskite units (AFeO 3 and AMoO 3 ) in rock-salt (NaCl) type arrangements. The second option may be less affected by the synthesis route.
Anyway, the magnetic moment of the material decreases with the increase of structural defects and super cell contributions is compensated in the double perovskite structure.
The super cell contribution may arise due to the significant loss of Mo atoms in the structure and the loss is minimized in the expanded cell volume as an effect of La doping.
The increase of La concentration also showed similar results in Sr 2-x La x FeMoO 6 [13] . It seems that the effects of La substitution in the A sublattice of A 2 FeMoO 6 double perovskite structure may be of universal nature. This conclusion needs more experimental supports. Some other aspects upon La doping, such as modified exchange interactions [18] and band filling effect [24] , is not discussed in this work. We feel that such discussions are more appropriate by correlating the low temperature magnetic and electrical properties, which we have already studied and to present in future article.
In conclusion, we noted some interesting structural and physical properties in Ca 2-x La x FeMoO 6 . The physical (i.e., magnetic and electrical) properties are strongly correlated with the internal change of crystal structure and morphology. We attribute the appearance of cluster glass component in the ferrimagnetic spin structure and increasing resistivity in the metallic network as an important consequence of increasing disorder in the double perovskite structure.
